expansion. To test our assumptions and these topologies, we asked if a simplified GRN (sGRN) is found in axolotl, an amphibian with primitive traits. We found that a simpler network does exist in the axolotl, with only one Mix type and two Nodal genes identified.
Using morpholinos targeted to disrupt splicing, we demonstrate a single Nodal gene is required for the formation of the mesoderm and endoderm. The phenotype we observe recapitulates that seen in Xenopus when all Nodal activity is inhibited by treatment with a small molecule inhibitor (SB-431542) . Unexpectedly, knockdown of the single Mix gene using a similar approach reveals a role for Mix in the specification of the mesoderm from the endoderm. We speculate this novel role has been previously obscured in Xenopus due to the presence of multiple Mix-like genes. We propose that GRN evolution is constrained in vertebrates in which germ cells are specified by epigenesis, a basal animal trait. FoxD5 is expressed at the onset of gastrulation in the nascent neural ectoderm and is required for the expression of 11 other neural genes during neural plate stages. It up-regulates three genes that promote an immature neural fate (gem, sox11, zic2), expands two genes that maintain proliferative neural progenitors (sox2 and sox3), and represses six genes that promote the onset of neural differentiation (zic1, zic3, soxD, Xiro1-3). Using VP16-activating and EnR-repressing constructs, we found that foxD5 regulates some by transcriptional activation (gem, zic2) and others by transcriptional repression (zic1, zic3, Xiro1-3). These experiments, however, could not determine how the sox family genes are regulated. Because FoxD5 contains several domains implicated in other Forkhead proteins to modify their transcriptional activity, we made several deletion mutants. An N-terminus deleted FoxD5 (DNFoxD5) caused the neural plate domain of sox2 (66.7%), sox3 (65.4%), sox11 (95.5%) and soxD (92%) to be broader, phenocopying the effects of wild-type FoxD5. These data demonstrate that the N-terminus domain of the FoxD5 protein is not needed for the protein to cause expansion of the neural plate. However, DNFoxD5 also caused cell-autonomous repression of sox2 (88.8%), sox3 (79.2%), and sox11 (68.2%), indicating that the N-terminus domain is required to alleviate the normally observed early repression of all three genes and the induction of sox11. Interestingly, DNFoxD5 causes repression of soxD, as does wild-type foxD5, but at a much lower frequency (48% vs 81%) and much more weakly, indicating that the N-terminus has elements that enhance the repression of soxD. Here, we present preliminary data regarding the expression patterns of several conserved germ line specification factors in O. fasciatus, including vasa, nanos, pumilio, and aubergine. In addition, we outline our approach to studying the function of these genes in germ cells, as well as our attempts to elucidate the mechanisms that localize these factors to germ cells. By comparing our results with the handful of heavily studied organisms for which functional data are available, we hope to gain insight into the evolution of the developmental pathways involved in germ cell formation and function. 
